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Table – Main characteristics
067
Prognostic significance of calibrated integrated backscatter in patients
with heart failure and preserved ejection fraction
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Kurtz (1), Vincent Richard (2), Jean-Nicolas Dacher (1), Helene Eltchani-
noff (1), Fabrice Bauer (1)
(1) CHU de Rouen hôpital Charles icole, cardiologie, Rouen, France –
(2) UFR médecine pharmacie Unité Inserm 10 96, Rouen, France
Introduction: Calibrated integrated backscatter (CIB), a surrogate for
myocardial fibrosis, is deteriorated in hypertrophic, ischemic cardiomyopathy
or in systolic heart failure (HF). Whether CIB may differentiate patients with
heart failure and preserved ejection fraction (HFPEF) at risk of death or HF
reoccurrence has never been investigated.
Methods: 34 patients admitted for HFPEF (Framingham criteria, EF >50%
and BNP level >100 pg/ml) were imaged by echocardiography 2 months fol-
lowing an acute decompensation. We measured left ventricular function, atrial
dimensions and calibrated Integrated Backscatter (CIB) which was obtained
from parasternal long axis by subtracting pericardial CIB intensity from myo-
cardial CIB intensity of the LV anteroseptal and posterior walls (figure). Mea-
surements of calibrated CIB, expressed in decibels, were performed at QRS
complex onset. The primary endpoint was the occurrence of death or hospital-
ization for HF at 12-month F/U.
Results: 11 patients reached the primary endpoint (3 deaths and 8 hos-
pitalizations for HF). In this group at risk, patients had more chronic
obstructive pulmonary disease (p=0.03) and coronary artery bypass
(p=0.008). Despite similar EF (55,7±7,3 vs. 61,5±10,8 p=0,25), we
observed larger left atrial diameter (49.5 mm±6.6 vs. 44.2 mm±7.0 p=0.05)
and area (28.8±6.2 cm² vs. 24.5±5.1 cm², p=0.044) in patients with endpoint
vs. no endpoint. Patients with clinical endpoint showed more anteroseptal
and posterior wall myocardial ultrasound reflectivity (–12.8 dB±7.4 vs. –22.7 dB±
8.1 p=0.0017 and –14.8±5.7 vs. 21.3+/-8.0 p=0.021) as compared with
event-free patients.
Conclusion: Our data support the hypothesis that calibrated CIB, a surro-
gate for myocardial fibrosis, identifies HFPEF patients at risk of death or HF
hospitalization.
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Pulmonary hypertension in patients older than 70 years with preserved
left ventricular function and no valvular heart disease
Clarisse Menager, Sophie Tassan Mangina, Sarah Ledon, Pierre Nazeyrollas,
Roland Jaussaud, Damien Metz
CHU Robert Debré, Reims, France
Introduction: Pulmonary hypertension (PH) is frequent among elderly
patients. The most common causes of PH in this population are severe valve
diseases and heart failure with decreased left ventricular ejection fraction
(LVEF). PH in older patients without valve disease and with preserved LVEF
is less known: the aim of our study was to determine the characteristics of
older patients with PH despite preserved LVEF and normal valves.
Methods: We included prospectively patients over 70 year of age, with PH
suspected during echocardiography and confirmed by pressure measurements
during right heart catheterization. The exclusion criteria were significant valve
disease and LVEF under 50%.
Results: Between November 2010 and November 2011, we included 26
consecutive patients (17 women), 78±5 years old with systolic pulmonary
arterial pressure of 68±15 mm Hg. Nineteen patients (73%) had been hospital-
ized for heart failure previously and 59% were in NYHA III-IV functional
class. The six-minute walk distance was 226±132 m, the mean NT-proBNP
level 1462 pg/ml. Fourteen patients (54%) had atrial fibrillation. Nine patients
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Age 80[73-84] 77[70-84] 0.003
Body Mass Index 28[24-32] 25[25-33] ns
Left ventricular 
ejection fraction






2654 [1356-4921] 2113 [1040-4630] 0.06
NT-proBNP 4-8 
weeks
1710 [819- 2800] 2113 [1040- 1948] <0.001
Figure (abstract 067) – Integrated backscatter measurement
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(35%) had a pre-capillary PH, 6 (23%) a post-capillary PH, and 11 (42%) a
reactive post-capillary PH. By using transthoracic echocardiography, the right
ventricular diameter was 32±5 mm and the right atrial area 29±11 cm². The
right ventricular systolic function was impaired, with a tricuspid annular plane
systolic excursion of 17±4 mm, a peak tricuspid annular S wave of 10±6 cm/s
and a peak systolic strain of the right ventricular free wall of –16±6%. Factors
associated to more severe symptoms were right atrial and ventricular dilatation
and higher levels of PH.
Conclusion: Reactive post-capillary PH is predominant in elderly patients
with preserved left ventricular function and no valve disease. However, more
than a third of these patients have pre-capillary PH, which needs a right heart
catheterization to be assessed, and could benefit from specific treatments.
069
Subclinical right ventricular dysfunction in heart failure with preserved
left ventricular ejection fraction
Thouraya Filali, Badii Jedaida, Dhaker Lahidheb, Mehdi Gommidh,
Houwaida Mahfoudhi, Nadhem Hajlaoui, Rana Dahmani, Wafa Fehri,
Habib Haouala
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Objective: To assess right ventricular (RV) function in patients with heart
failure related to left ventricular (LV) diastolic dysfunction with preserved
ejection fraction.
Methods: We enrolled in this study 50 patients with heart failure related
to diastolic dysfunction with preserved LV ejection fraction (group 1) and a
control group consisting of 50 patients with asymptomatic diastolic LV dys-
function (group 2). The 2 groups had similar mean ages, sex ratio and LV
ejection fraction. We used standard echocardiography and tissue Doppler
imaging (TDI).
Results: Right ventricular diastolic diameter, RV ejection fraction and the
tricuspid annular plane systolic excursion were similar in both groups. How-
ever, RV TDI-derived myocardial performance index was higher in group 1
(0.58±0.7 vs. 0.33±0.8, p< 0.01) suggesting RV systolic dysfunction. Also the
tricuspid annulus systolic velocities obtained at the basal RV free wall were
significantly decreased in group 1 (9.8±14 cm/s vs. 14.1±1.6 cm/s, p<0.01). In
addition tricuspid annulus early diastolic velocities were significantly reduced
in group 1 (–7.1± 1.5 cm/s vs. –10.5±1.6 cm/s, p<0.01) with lower ration of
early to late diastolic velocities reflecting diastolic RV dysfunction. We also
observed higher pulmonary arterial pressures in the group 1.
Conclusion: Patients with heart failure with preserved LV ejection fraction
and diastolic dysfunction may develop postcapillary pulmonary hypertension
leading to RV dysfunction.
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Heterogeneity in regional peaks of left ventricular deformation is corre-
lated with exercise capacity in primitive hypertrophic cardiomyopathy
Frédéric Schnell (1), Erwan Donal (2), Amélie Reynaud (2), Alfredo Her-
nandez (3), Carine Ridard (2), Philippe Mabo (2), François Carré (4)
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Objective: Previous studies have described a left ventricular (LV) hetero-
geneity in regional peaks of deformation in patients with primitive hypertro-
phic cardiomyopathy (HCM). We studied this heterogeneity in HCM patients
with echocardiography both at rest and during exercise in order to evaluate its
correlation with exercise capacity.
Methods: Thirty consecutive HCM patients were evaluated with echocar-
diography at rest and during exercise on a dedicated table. 2D speckle tracking
echocardiography (STE) was used to assess LV deformation heterogeneity
according to the standard deviation between systolic peaks of regional longi-
tudinal strains.
Results: Age was 55.1±12.7 yrs, maximal wall thickness was 20.3±.4 mm.
Maximal load during exercise was 94±41 Watts. LV ejection fraction was pre-
served both at rest and during exercise (67±8% at rest and 69±8% during
exercise). Global longitudinal strain (GLS) was altered (–15.5±4.1% at rest
and –15.2±5.9% during exercise). Heterogeneity in regional peaks of defor-
mation was 54.6±27.8 ms at rest and 41.3±23.9 ms during exercise. We noted
correlations between maximal load achieved (r=–0.48, p=0.007), exercise
GLS (r=0.47, p=0.009) and maximal LV thickness (r=0.48, p=0.007) with the
level of LV deformation heterogeneity recorded during exercise. These corre-
lations were lower if we considered LV deformation heterogeneity at rest. The
population was then divided in 2 groups according to the level of exercise het-
erogeneity in regional peaks of deformation (cut-off value of 41 ms, i.e. mean
value of the global population). The group with the more marked heteroge-
neity of LV deformation showed the thicker wall, the lower GLS at exercise
and the weaker exercise capacity. This result was independent of the age.
Conclusion: In CMH patients exercise echocardiography add information.
Indeed heterogeneity in regional peaks of deformation in longitudinal LV is
correlated with exercise capacity and importance of myocardial hypertrophy.
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Assessment of diastolic function from velocity-encoded cardiac magnetic
resonance data in patients with hypertrophic cardiomyopathy
Golmehr Ashrafpoor (1), Nadjia Kachenoura (2), Emilie Bollache (2),
Laurent Macron (1), Eric Bruguière (1), Arshid Azarine (1), Albert
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Aim: To assess the value of velocity and flow rate-related parameters
obtained by cardiac magnetic resonance (CMR) for evaluation of left ventri-
cular (LV) diastolic function (DF) in patients (pts) with hypertrophic cardio-
myopathy (HCM).
Methods: CMR was performed in 26 HCM pts and 24 healthy volunteers
(HV) matched for age, gender, body surface area (BSA) and blood pressure.
DF parameters were obtained using a semi-automated software enabling
extraction of transmitral flow, including transmitral Ef and Af flow rate peaks,
isovolumetric relaxation time (IVRT) and early peak diastolic longitudinal
myocardial velocity E’ obtained using 2D phase contrast-CMR. LV mass and
volumes and left atrial (LA) volumes were measured from cine CMR images.
Results: Mean age was 47.0±20.2 years in HCM pts and 47.5±16.1 in HV
(p=NS). LV mass, mass/end-diastolic volume and LA volumes were increased
in HCM pts (table). Late gadolinium enhancement was found in 20 HCM pts.
While there was no significant difference in Ef/Af, myocardial longitudinal
velocity E’ and LA emptying fraction were markedly lower in HCM pts. Fur-
thermore, E/E’ ratio and E wave deceleration time (DT) were higher in HCM
pts. There was a linear relationship between increased LV mass and increased
LA volumes (p<0.001), IVRT (p=0.003), DT (p=0.002), E/E’ (p=0.002) and
decreased E’ (p=0.003) independent of age, gender and BSA.
Conclusion: Comparison of HCM pts with HV by CMR showed altered
LVDF and increased LA volumes related to increased LV mass. Assessment
of DF may be considered for routine comprehensive evaluation of LV func-
tion in HCM.
Table – Results
ormal (n=24) HCM (n=26) p
LV mass (g) 132.0 (32.8) 217.3 (92.0) 0.0001
LV mass/EDV (g/ml) 1.0 (0.3) 1.5 (0.5) 0.0001
E wave DT (ms) 202 (41) 247 (63) 0.005
IVRT (ms) 86 (32) 126 (78) <0.0001
E' (cm/s) 8.8 (4.6) 3.1 (1.9) <0.0001
E/E' 7.8 (4.4) 31.4 (22.1) <0.0001
LA EDV (ml) 62.9 (16.4) 85.3 (44.8) 0.03
LA ESV (ml) 31.6 (9.4) 51.4 (30.0) 0.004
LA emptying fraction (%) 50.1 (7.7) 40.0 (11.0) 0.0007
